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According to several  sources,  incidence rates of  the 






Between  year  1997  and  1998,  1  out  of  55  Dutch 
population  and  1  out  of  28  Danish  people  attended 
Emergency  Department  (ED)  because  of  hand  inju-
ries  [6]. A Dutch study  [7]  reported  that  fractures of 


















































detailed  description  of  upper  extremity  injuries  and 
characterization by external cause is provided accord-
ing  to  the World Health Organization  injury  surveil-





The  extension  of  the  surveillance  network  in  Italy 
leads us to calculate incidence rates for injuries. 
MATERIALS AND METHODS














ible with  IDB-FDS codes,  that  is  active  in  30  sample 
hospitals of 9  Italian  regions  (Piedmont, Aosta Valley, 






ic  location,  age,  gender,  injury  body  part  and  nature, 
length of stay and surgical procedures (for inpatients). 










EMergency  and  and URgency  register)  is  convertible 
into European MDS  format  for  all  the  injuries  atten-
dances observed at ED with concern to the nature of 







For  the purposes of  this  study,  in order  to estimate 
the incidence rates of ED attendances due to upper ex-










compatible with  injuries  to  the upper  limb have been 
considered, both in the main and in the secondary di-








Univariate  and  bivariate  analyses  were  performed. 
For  the  continuous  variables, mean, median  and per-
centiles were calculated. 
The diagnoses codes for upper limb injuries were se-
lected  from S-IDB  (Piedmont, Tuscany  and Sardinia) 
and HDR (whole Italy) databases in order to estimate 
the incidence rates. Data were analyzed according to a 























the  upper  extremity  injuries  according  to  two  levels 










This  agreement,  as well  as  the  sample  size  and  the 
identification of the catchment population with regard 
























to  the  entire  resident population of  the  three  regions 
and all the hospitals of these territories with all clinical 
disciplines and type of hospitals included (i.e. regional 
hospitals,  general  hospitals,  trauma  centres,  children 

































higher  rates  than  females;  the  weighted  mean  rates: 
3042  males  and  2061  females  per  100  000  persons/
year.  Consequently,  the  males  vs.  females  Incidence 









until  the age of 30 years. Then  in  females  there  is an 
upward tendency of the trend that in males is observed 
only above 80 years of age
More  than  1  out  of  10  ED  attendances  are  ur-
gent with  a  yellow  triage  code  (delayed  –  severe  non 
life  threatening  injury) or a  red one (immediate –  life 









fractures  of  phalanges  (7.9%).  In  terms  of  incidence 
rates  we  estimate  316  (95% CI:  312-320)  ED  atten-
dances per 100 000 persons/year  for open wounds of 












Hand injuries (Emergency Department – ED attendances): 
percentages top 10 diagnoses. ED surveillance Italian sample 
SINIACA-IDB (S-IDB: Emergency Department Injury Database 
in Italy)  year 2011 (n = 119 017)
Diagnosis %
Open wound of finger(s), without mention of 
complication
20.8
Contusion of finger 8.3
Closed fracture of phalanx or phalanges of hand, 
unspecified
7.9
Contusion of wrist 6.4
Open wound of hand except finger(s) alone, without 
mention of complication
5.4
Closed fracture of metacarpal bone(s), site unspecified 4.1
Sprain of wrist, unspecified site 3.9
Sprain of interphalangeal (joint) of hand 3.0
Finger injury 2.9
Sprain of hand, unspecified site 2.8
Table 2 
Arm injuries (Emergency Department – ED attendances): per-
centages top 10 diagnoses. ED surveillance Italian sample 
SINIACA-IDB (S-IDB: Emergency Department Injury Database 
in Italy)  year 2011 (n = 88 280)
Diagnosis %
Contusion of shoulder region 9.8
Closed fracture of unspecified part of radius (alone) 5.8
Contusion of elbow 5.5
Closed Colles’ fracture 4.1
Closed fracture of unspecified part of upper end of 
humerus
3.6
Closed dislocation of shoulder, unspecified 3.4
Elbow, forearm, and wrist injury 3.4
Open wound of forearm, without mention of 
complication
3.0
Closed fracture of lower end of forearm, unspecified 2.8
Sprains and strains of unspecified site of shoulder and 
upper arm
2.7
































years  the most  frequent diagnosis  is  the  contusion of 
fingers  (incidence  rate:  349.0  and  717.8  per  100  000 
persons/year respectively); 3) from 15 to 18 years of age 
the most  frequent  diagnosis  is  the  closed  fracture  of 
phalanges of hand (incidence rate: 291.4 per 100 000 
persons/year); 4) from 19 to 80 years of age the most 
frequent  diagnosis  is  the  open wound  of  fingers with 
incidence rates ranging from 219.9 down to 531.2 per 
100  000  person/year  with  a  decreasing  trend  by  age. 
Finally in the age group ≥ 81 years the most frequent 
diagnosis  is  the  closed  fracture of  unspecified part  of 
the  upper  end  of  humerus  (incidence  rate:  175.3  per 
100 000 persons/year).
According  to HDR data  in  Italy  there are 201 940 
hospitalizations with one or more diagnosis  of  upper 
extremity  injury  in  the  year  2011.  In  81.3%  of  cases 
these diagnosis codes are the main cause of hospital-








second  (700  cases  per  100  000  inhabitants/year)  at 
older ages.
The mean  age  of  inpatients  is  40.2  years  for males 
(sd ± 26.1) and 60.5 years for females (sd ± 29.8). We 
















The  admitted  patients  for  the most  (58.3%)  are  in-
jured to a single part of  the body (hand or arm only), 
especially in case of hand injury, where the percentage 
of  admissions with  injuries  to  a  single  body  part  rises 
up to 65.1%. However, the cases of multi-trauma show 
a greater severity, measurable as a proxy with an aver-
age  length  of  stay  3  times  higher  than  the  injuries  to 







account  the  35  most  frequent  ICD-9-CM  diagnoses 
(90.5% of  all  cases)  about 1 out  5  (19.4%) upper  ex-






















Upper extremity injuries: average length of stay of inpatients by age group. Hospital Discharge Register Italy 2011.


























ture  to  the  metacarpal  bones  (17.5%),  followed  by 





The  most  frequent  diagnosis  for  arm  injuries  con-
sists  in the  late effect of  fracture of upper extremities 





Data  in Table 5  show  the main  procedures  accord-
ing to the age class. In children (0-14 years) the most 
frequent procedure is the reduction of forearm fracture 






















adults  and  contusions  and  dislocations  among  chil-
dren.  The  overall  estimate  of  incidence  rate  is  higher 
than that found in other studies [15, 16]. This is due to 
different  case definitions. We used  a broad definition 
of upper extremity  injury,  involving also  the  region of 













The  incidence  rates  of  ED  attendances  show  that 
both age and gender play an important role. The peak 
in rates in the age group 10-14 years is quite similar to 
that  found  in  the  other  study  [15,  20].  According  to 
Borse and Sleet [20] in this age group a maximal skel-
etal growth associated with increased calcium demand 




of  upper  extremity  injuries  than  females  of  the  same 







after  reduction. Procedures  to metacarpus and  to  the 
hand (fractures of hand, sutures of nerves and tendons) 
increase after 15 years old. The involvement of tendons 
is  recurring  in  adults,  the  more  the  activities  of  the 
person increase; the more the procedures to the hand 




Hand injuries: percentages top 10 diagnoses of admission. Ho-
spital Discharge Register Italy 2011 (n = 52 469)
Diagnosis %
Closed fracture, metacarpal bones, not specified site 17.5
Wound of fingers with tendon involvement 16.0
Traumatic amputation of the fingers of the hand 9.4
Closed fracture, one or more phalanges, unspecified 8.9
Closed fracture, one or more proximal or middle phalanges 4.2
Closed fracture, wrist navicular (scaphoid) 3.6
Wound of fingers with complications 3.4
Closed fracture, the body of the metacarpal 2.9
Fracture, one or more phalanges, unspecified 2.6
Closed fracture of carpal bone 2.2
Table 4
Arm injuries: percentages top 10 diagnoses of admission. Ho-
spital Discharge Register Italy 2011 (n = 149 471)
Diagnosis %
Late effect of fracture of upper extremities 11.6
Closed Colles’ fracture 9.6
Closed fracture of lower end of forearm, unspecified 8.2
Closed fracture of unspecified part of upper end of 
humerus 
7.0
Other closed fractures of distal end of radius (alone) 5.4
Rotator cuff (capsule) sprain 4.5
Closed fracture of shaft of humerus 4.2
Lesion of ulnar nerve 4.2
Closed fracture of shaft of radius with ulna 3.8
Closed fracture of olecranon process of ulna 2.8









































trauma  aetiology  in  52% of  the  cases  is  not  recorded 
and  in  the other 30% there  is no specific  information 
about  it.  In  the  inpatients  for which a  specific aetiol-
ogy is reported, the majority of injuries occur at home 












tion may potentially  go  lost.  The  elders  are  the other 
group at risk with a large impact on the offer of health 
care services considering that they have the greatest risk 
of  hospitalization  because  of  upper  extremity  injuries 
and the longest AVLOS in hospital.





experts  for microsurgery  and  surgery  of  the  hand  are 




According  to  Giunta  [23],  hand  trauma  centers 
should  work  in  a  network  exploiting  synergy  effects 
optimizing care structures, establishing a hand trauma 
registry  so  to  provide  more  detailed  data.  Good  ex-
amples for such a network in Europe are “FESUM” in 












Developing  population-based  knowledge  of  the  in-
juries  by  anatomic  site  is  essential  for  health  care  re-
Table 5
Top 10 surgical procedures in inpatients for upper extremity injuries: percentage of treated inpatients by procedure and age. Ho-


















Other peripheral nerve or ganglion 
decompression or lysis of adhesions
0.1 0.1 0.1 0.4 1.5 4.4 4.1 2.5 0.7
Closed reduction of fracture without 
internal fixation, radius and ulna
13.4 20.4 18.0 4.9 1.9 2.0 3.8 0.1 5.1
Closed reduction of fracture with internal 
fixation, humerus
7.4 7.3 2.7 0.8 0.4 0.6 1.3 2.5 3.1
Closed reduction of fracture with internal 
fixation, radius and ulna
2.5 8.4 9.0 3.1 1.4 2.2 4.3 5.2 3.5
Other suture of other tendon of hand 1.0 0.3 0.7 1.9 3.2 3.3 2.5 1.2 0.3
Closed reduction of fracture with internal 
fixation, phalanges of hand
0.9 1.0 2.8 5.1 3.8 2.9 1.6 0.8 0.3
Open reduction of fracture with internal 
fixation, humerus
5.3 5.9 4.1 4.5 3.6 5.1 9.0 13.8 12.7
Open reduction of fracture with internal 
fixation, radius and ulna
2.5 8.5 9.7 8.0 7.1 8.4 10.0 9.7 7.0
Open reduction of fracture with internal 
fixation, carpals and metacarpals
0.1 0.2 1.6 9.9 10.4 5.0 1.9 1.0 0.4
Open reduction of fracture with internal 
fixation, phalanges of hand
0.8 0.6 1.9 3.5 3.4 2.9 1.6 0.8 0.2
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